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ABSTRACT 
Fifteen pat i ents were fit with the Dura- Soft™ 
(Phemecol) hydrophilic astigmatic contact lenses. Due 
to length of time to receive the lenses only three 
patients were considered full time wearers at the 
time of publication. 
One patient was taken off the s t udy due to 
physiological incompatibility to the lens. Of the 
thirty lenses ordered, sixteen were reordered. Stx 
were changed for spherical power, three for cylinder 
power, t hree for cylinder axis, three were ordered 
flatter than verified basecurve, twelve were ordered 
steeper than verified basecurve, and for twelve 
lenses the prism component was changed. Many of the 
new lenses ordered required more than one lens variable 
changed. 
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I. INTRODUCTION 
In the past there have been many unsuccessful or 
rejected candidates for contact lens wear due to a 
decreased visual acuity caused by residual astigmatism 
(cylinder refraction through a spherical hydrophilic contact 
lens}. Since the t echno l ogy is now available to pro-
duce a soft lens to correct this residual astigmatism, 
we feel a hydrophilic cylinder lens will solve many of 
the problems of spherical contact lens wearers. We 
realize that these lenses may, in addition to solving 
some problems, create new unique problems. These in 
time will have to be resolved by experimentation and 
experience. 
A review of the literature shows that there has been 
only one.: published· method.ology for fitttng· Dur·a-Soft 
(Phemecol) Astigmatic Hydrophilic contact lenses/~· We 
choose t o use the combination of prism ballast and 
truncation as the means of s t ablization rather t han 
the "Dynamic Stablization" met hod employed by in the 
WEICON- T Hydrophilic lens (Fanti)~' or the use of 
a double truncation advocated by Bayshore.1 
Because of the characteristics of the Dura-Soft 
(Phemecol} lens, we do not ·believe that power change 
from warpage of the lens due to corneal cylinder will 
be a factor in determining the final cyli nder and 
sphere power to be ordered. 
This study will also show whether it is possible t o 
use a spherical hydrophilic lens to approximate the 
fitting characteristics of a toric lens. Burnett Hodd 2,. 
states that this is not possible because ,of changes in 
fitting characteristics due to the front surface cylinder 
of the lenses. 
Our premise is that an initial lens fit can be 
determined by a trial lens set consisting of spherical, 
truncated, prism ballast lenses. We will describe to 
the clinical practitioner a procedure for selecting 
the initial fit lens. Included will be a practical 
method for determi ning the axis and power of the cylin-
drlcal component. 
II . .. METHODOLOGY 
1 • MATERIALS 
Clinical: Ten trial lenses - prism 
ballast - single truncated 
Trial Lens Set 
10 lenses 
Base Curves 
.Diameter 
Power 
Prism 
Truncation 
7.8 - 8.6 mm 
12. 8/11. 8 mm 
;~4~0 
Single Truncation 
90° to base apex line 
Aseptor uni ts, cases, solutions already 
available from ongoing Dura-Soft study. 
Pati.ent Suppli.est Aseptor, solutions, 
etc. will be purchased 
by the patient. 
All lenses will be obtained from Wesley-Jessen 
in the same manner as lenses for the present 
Dura-Soft study. Wesley-Jessen has supplied 
the trial lens set for the study. 
2. PROCEDURE: 
Population 
Note: Patient must sign two informed consent forms 
prior to start of investigation 
A. Maximum 30 patients. 
B. Residual cylinder 0.75 D or more. 
c. Maximum corneal cylinder 6.00 D. 
D. Age - able to handle lens successfully. 
E. Does not have to be a previous contact 
lens wearer. 
F. No ocular diseases or inflammations. 
G. No serious binocular dysfunctions. 
H. Sufficient tear break up time (15 seconds). 
12.6mm~ 
11,9mm 
-.----++----------~------
11 .8 mm 
Water Content in Normal Sali ne 
Linear Expansion Coefficient in Normal Saline 
Shore A Hardness 
Speci fic Gravity 25°/25° 
Refractive Index 
Visible Light Transmission 
Tensil e Strength 
Modulus of Elasticity 
Elongation at Break 
Folding endurance, 1 kg . load 
Burst Strength Tensile 
Burst Pressure 
Lens Flex, by hand 
Oxygen Permeability 
1 
. 
30% 
14% 
31 
1.18 
1.453 
90% min. 
8.3 kg/cm 2 
1.54 kg/cm 2 
486% 
328 cycles 
85 psi 
6-8 psi 
1000 cyc les 
· cmlm l 0 2 3 X 10-10 - --..:.. 
sec ml em Hg 
I. Refractive error, plano to,, -lo.oo D,plano to 
+5.00 D. sphere. 
J. Satisfactory patient motivation. 
K. Improvement in visual acuity must be 
obt ained with astigmatic conta.c,t lenses over 
spherical soft lenses. 
L, No evidence of lid infection. 
M. No structural lid abnormality. 
N. No conjunctivial abnormality or infection. 
o. A cornea which is clear with no edema, 
staining, scars, vascularization or 
abnormal opacities all as observed by 
slit lamp. 
P. No iritis. Q. No ocular disease present. 
3. FITTING 
A. Complete 21 point analytical exam. 
B. Photoelectrokeratoscopy to be used as a 
before and after comparison of corneal 
topography. 
c. Objective fitting characteristics as 
determined by trial lens fit 
a.) Movement -~ .. at :leas:t .1. mm 
b.) Centration- symetrical about the limbus 
c .• ) Rotation - less than 50 
d.) Lens lag- 2mm on upward gaze 
e.) Mire images with and without lenses 
(Dis t ortion Dl, 2, 3, and 4) 
f .• ) Over refraction 
g.) Retinoscopic images 
h.) Slit lamp examination 
i,) Refraction and keratometer readings 
without lenses 
D. Ordering of proper cylinder and spherical 
powers once a satisfactory diagnostic lens 
is found. 
E. Patient instruction in handling and care of 
the lens and initial disnensin~. 
F. Commence with ·. f :our hours : :wear,·.· alt,ernated. 
with one hour off, increasing to six hours 
minimum continuous wear by approximately the 
end of one week after the initial fitting. By 
approximately the end of the second week after 
fitting, increase the eight hours minimum 
continuous wear. By approximately the end of 
one month after the initial fitting, the eye 
F. (continued) 
must accomodate at least twelve hours or more 
daily wear. Thereafter, the lenses are generally 
to be worn approximately 12 hours continuously 
each day. Removal of the lens for cleaning is 
permissable provided the lens is im~ediately 
replaced after cleaning. 
G. Subjective fitting characteristics 
a. ) Spectacle blur 
b.) Unaided and aided visual acuity 
c.) Comfort 
d.) Halos 
e.) Variable visual acuity 
f.) Wearing time 
H. Progress examinations at two hours, at two . 
days, one week, two weeks, one month , and then 
monthly for six months. 
I. PEK, 21 point examination, and contact lens 
evaluation upon close out after 6 months. 
J. Definition of successful fit 
a.) 20/25 visual acuity or better 
b.) .son or less residual astigmatism in 
over refraction 
c.) Minimum 12 hours wear 
d.) Stable visual acuity 
e.) No subjective complaints 
f -.) Patient satisfaction 
K. If any of the following occur, either the six 
month period for the eye involved must'be 
recommenced after the difficulty has been 
corrected, or the investigation is to be dis-
continued for that eye. 
a.) Any contact lens defects such as dis-
coloration, fracture, scratch, tear, 
surface or edge erosion, opacification, or 
significant change of shape or optical 
properties which in the investigator's 
opinion might detract significantly from the 
efficacy of the lens or might cause any of 
conditions b through m to occur. 
b.) Failure to achieve 12 hour wearing time 
within approximately one month after the 
initial fitting. 
c.) Any significant central corneal staining. 
Minimal or occasional central stipples are 
permissable. 
d.) Any persistent gross central or peripheral 
corneal edema. 
e.) Neovascularization. 
f.) A change in keratometer reading or more 
than one diopter in any meridian compared 
to the initial readings. 
g.) Iritis. 
h.) Any conjunctival infection which persists 
more than two weeks. 
1.) Epiphora lasting more than one-half hour 
after lens insertion after the first two 
days of lens wear. j.) Any opacification (including infiltrates) 
excepting edema. 
k.) Significant or unusual discharge from the 
eye or persistent inflammation of the lids. 
1.) Any eye infection. 
m.) Instillation of any tropical medication 
other than normal saline. 
L. ,, The present form of record keeping and clinical 
procedures to satisfy the Food and Drug Admin-
istration will be followed. An initial visit 
examination form (A) should be filled out 
and signed at the time of the initial visit by 
the investigator or co-investigator performing 
the examination. Retain the blue and mail 
original and yellow copy of the completed and 
signed form in the return envelope provided to 
Wesley-Jessen. For follow-up visits (including 
the two-hour follow-up examination) a follow-
up examination form (B) is to be filled out 
and. signed by the investigator or co-investigator 
performing the examination. If a lens has been 
changed on any eye, it would not be necessary to 
repeat any of the above scheduled examinations -
(III. Fitting- H.) that have already been 
performed for that eye. However, the eye with 
the replacement lens must be examined at least 
once a month for six months following the initial 
fitting of that lens if the eye is to be counted 
as one of the 20 required patients' eyes. In 
case any ocular abnormality is observed on any 
follow-up visit, the investigator should see the 
patient as frequently thereafter as he deems 
necessary in order to treat and eliminate the 
abnormality and to document adequately the etiology 
and duration of the abnormality and the corrective 
measures taken. For each of these visits a follow-
up form should also be completed and signed. 
III. PROCEDURE 
A. BASECURVE DETE&lloJ.INATION 
Previous work at Pacific with the spherical Dura-
Soft TM (Phemecol) lens and early work with the prism 
ballast truncated Dura-Soft TM (Phemecol) lens showed 
that ,tbe ·physlcal .fit ·of the:lenses -did ,not always 
c:orrelate with the labeled basecurve of the lenses. 
For this reason the basecurves of the trial lenses and 
the new lenses as they arrived were verified by Christian 
Johansen through a technique he developed as part of 
his senior thesis project. 
Subjects were first fit with a spherical lens and 
allowed to adapt for one hour before a best fit was 
found. This was achieved if the lens showed 0.5 - lmm 
movement on the blink, 1 - 1.5 mm lag on upward gaze, 
and minimum lag (1 mm or less) in extreme fields of 
gaze. 
Next the subjects were fit with a prism ballast 
truncated trial lens and a best fit was achieved. 
Criteria for the best fit being the same as outlined 
earlier. 
·Before · the lenses were dispensed the basecurves 
were verified ,by. a techn:1,qu~ -developed by Christian 
·Johansen. : i' 
B. PRISM BALLAST DETERMINATION 
The standard prism ballast trial lens had a ballast 
.0. 
of 3/4 and a 1 mm truncation at 90° to the base-apex 
line of the prism. The best fit trial lens was observed 
with the slit lamp and rotation of the lens was determined 
with the aid of a protractor reticule in the eyepiece 
of the slit lamp (See appendix 1 ). If the estimated 
rotation was greater than ± 5° more prism was ordered 
for the lens. If the rotation was± 5° or less, 3/4~ 
ball ast was ordered. 
C. POWER AND AXIS DETERMINATION 
After 15 to 60 minutes a sphere-cylinder over-
refraction was performed on the lens that gave optimum 
movement, centration, and rotation. Using three tests 
for cylinder, .JCC, Pratt Near Cylinder, (See appendix 2), 
Subjective Cylinder Rock , the best cylinder power and 
axis were determined along with a best sphere to 20/20. 
The prescription was then converted to plus cylinder form 
to be ordered. 
When received the lenses were verified with a Nikon 
projection lensometer for power and axis. 
On a few subjects whose lids were slightly slanted, 
the trunca tion came to rest on t he lid at an angle other 
than horizont a l . In t hese cases the axis of t he cylinder 
was adjusted so as to still correspond to the pat ients' 
corrective axis when the truncation rested on the lower 
lid a t t hat certain angle. For i nstance, if the lid 
was a t a 5° angl e rather t han 180°, the cylinder axis 
was moved 5° so t hat when the lens rested on the lid 
the resultant axis would correspond with the needed 
h 
axis (Strachan'~'. 
D. DIAMATER AND TRUNCATION 
The diameter and t runcation of t he l enses were 
kept constant. The lenses were ordered 12,8 mm by 
11.8 mm wi th the 1 mm truncation at 90° to the base-
apex line of the pri sm. 
IV. RESULTS 
The median best fit trial lens for the spheres 
was found to be 0.4 mm flatter than the flattest 
kera.tometry reading. 'rhis corresponds to the recommended 
starting lens in the Dura-Soft™ (Phemecol) fitting guide. 
The median best fit trial lens for the prism ballast c 
lenses was flatter than the best fit sphere, with a range 
of 0~2 steeper to 0.4 flatter than the spheres. The 
median ballast was 3/4A wi t h a range of t 6 to liA. 
When verified the basecurves were generally found 
to be flatter than the ordered and l abe l ed basecurves. 
This corresponds to the actual fit of the lens after it 
was dispensed. (See table #3) IV!ost lenses were found 
t o be wi t hin± .25 D in sphere and cylinder power and 
+ 5° on axis with the projection lensometer. 
It was generally found with the prism ballast trial 
lens that the subjects showed less over-refraction 
cylinder (0.25 D to 0.50 D) than with the spherical 
trial lens with no prism ballas t . 
Ini t ially, patients complained of more discomfort 
with t he prism ballast truncated lens than with the 
spherical soft lens. Some habitual hard contact lens 
wearers initially reported that the lenses were more 
comfortable than their previously \'iorn hard lenses. 
Some of these signs were due tb the truncation irritating 
the lid margins. Other signs of "hot" lens and variable 
vision were probably due to the lenses being too flat 
and causing excessive mbvement. 
Objective signs were made using the slit lamp 
microscope and the keratometer. With the lenses on 
excess rotation and movement were noted in many of the 
patients whose lenses were verified as flatter than 
ordered. Without the lens the eye was stained with 
fluorescein dye. Often after 2 hours of wear, stipple 
staining was associated with a lens showing too much 
movement. Stipple staining was also present in the area 
of the cornea where the truncation changed direction 
on blink or tihere excessive rotation of t he lens was 
observed. The overall staining which was present on 
initial wearing tended to decrease as the wearing 
time increased to full time. 
The keratometer was used to observe for distortion 
in the cornea after the l enses were removed. Only 
slight distortion was seen on the first 2 hour follow-
up visits. Also, no appreciable changes in corneal 
curvature were noted. 
With the lenses on, an over-refraction generally 
showed only a small increase in the amount of spherical 
or cylindrical power, usually .25 to .50 diopter. On a 
few cases oblique cylinder was found. This was thought 
to be due to rotation of the lens on the eye during the 
over-refraction or from the axis in the lens being off. 
In these cases, new lenses were ordered which usually 
resolved the problem. 
K·readings SBC TBC VTBC Power VA L1 Spectacle RX VA 
• p. 48.00/48.25@ 85 8.0 8.2 8.6 - .so+ .75Xl77 20 ' 1 + • 25~1. OOX 92 15 
48. 00/48o 12@ 90 8.0 8.2 8.6 • 50+1. OOX160 20 1 pl-1. oox 72 15 
. c. 45.75/47.00@150 8.2 8.4 8.4 -7.75+1.25X 76 20+ 1.. -7.75-2.50Xl78 ?0+ 
45.25/45.75@ 90 8.2 8.4 8.4 -7. 00+1. 25X 87 20+ 1 -7.00-2.00X 02 20+ 4 
.t:s.,H. 4).12 /42. 50@ 90 8.0 8.2 8.5 -4. 75+1. 25Xl80 15 .1. -J.50-1.50X 90 15 ~ 42.87/42.12@ 90 8.0 8.2 8.3 -4. 00+1. 00Xl80 15 ·-:;a -J. 00-1. oox 83 15 
D.M. 42.62/42.50@ 90 8.2 8.4 * -1.75+ .50Xl75 20+ 1 -1.00- .75X 96 15 42.62/42.75@ 90 8.2 8.4 i~ -2.00+ • 75X175 20+ 1 -1.00- .75X 94 15 
T.s. 45.00/46.00@ 67 8.0 8.0 8.4 -6.00+1.00X 83 15 li -5. 50-l. 25X127 15 
45.75/47.00@103 8.0 8.0 8.4 -6. 75+1. OOX135 20+ li -6.25-1. sox 45 15 
. c. 39.62/41. 7 5@110 8.8 8.6 * -5.50+ .75X115 15 3,. -4.75-1. oox 25 15 4 )9.62/41.12@ 87 8.8 8.6 * -7. 00+1. 25X180 15 3_ -5.7 5-1. 25X170 15 4 
.c. 42.00/43.50@ 60 8.2 8.0 8.4 -2. 25+1. oox 78 15 l. -1. 50-1. OOX155 15 4 
41.87/44. 00@105 8.2 8.0 8.4 -1. 25+1. 50X105 15 .1_ + • 50=2 . 25X 15 20 4 
• K. 44900/46.00@ 90 8.0 8.0 8.2 -8.00+2.25X 90 15 a -7.00-2.50X180 15 
41-}.00/46.00@ 90 8.0 8.0 8.4 -7.25+2.25X 93 15 1 -6 .00-2.50X178 15 4 
G.W. 4).87/45.75@ 90 8.2 8.6 8.8 -8. 00+1. oox 93 30 3. -7.75- .sox 10 60 
43.75/45.00@ 90 8.2 8.6 8.8 -8.00+l.25X 60 20 1 -8.00-1.50X170 20 4 
S.D. 44.62/45.00@ 90 8.4 8.8 8.8 
-3.00+ .50Xl05 15 1 
-2.50- • sox 15 15 44.62/45.00@ 90 8.4 8.8 8.8 
-3.50+ • sox 30 15 1 
-3.50- • 7 _5X120 15 
p c. 45.62/45.25@ 93 8.2 8.2 * -4.00+1.00X178 15 i -3.25-1.75X 90 15 42~87/45.75@ 96 8.2 8.2 * -3.75+1.00X174 15 :tJ_ -3.25-1. 25X 90 15 4 
I D. 44.00/45.87@ 90 8.4 8.4 8.5 
-3 . 50+ .50X 80 15 t -3.00- .75X170 15 lJ.J-50/46.00@ 81 8.4 8.4 8.5 -3.75+l.OOX 90 15 -2.75-1. 25Xl80 15 
TABLE 1. PATIENT DATA 
• G • 
J.J. s . 
J.P . 
K reading~!.__ SBC TBC VTBC Power VA .Ll SJ2ectacle RX 
44.87/42.50@ 87 8.2 8.4 8.5 -3 .50+2.75Xl 75 20 l,. 
-
.50-3.25X 85 A. 
45.00/42.00@ 80 8.2 8.4 8.5 -4.00+3.00Xl80 15 ~ - .50-3.00X 84 4 
48.00/47.75@180 8.3 s.s * -2.7 5 sphere 15 1. -2.50- .sox 25 47.50 sphere 8.3 8.5 * -2. 7 5+1. sox 40 15 ~ -2.50-l,OOX135 4 
44.00 sphere 8.3 8.4 * -2.75 sphere 15 1 -2.50- • 25Xl35 43.50/44. 50@ 70 8.2 8.4 i~ -3.00+ .50X 75 15 1 -2 . 50-1. OOX155 
* ~Lenses not dispensed yet. 
s.B.C. , - .Sphere basecurve - verified 
T.B.C. - Toric basecurve - verified - from trial lens set 
V.T . B.C. -Verified basecurve of dispensed lens 
The lenses were ordered the same as T.B.c. 
V.A. - Visual acuity 
~- Prism in lens 
TABLE 1. (Continued) 
VA 
15 
15 
20 
20 
20+ 
20+ 
V. . DISCUSSION 
The authors feel that the most important key to the 
success of these lenses is patient motivation. The best 
candidates were previous hard or soft contact lens failures 
due to residual astigmatism not one tha t failed 
because of adaptive problems. We would recommend that 
the patien~ be adapted to spherical soft lenses prior 
to the fitting of the toric lenses. This could be done 
between the time of initial diagnostic fitting and the 
actual time the lens returned from the lab. The patient 
should also be forwarned that the torics will not be 
as comfortable initially as the sphericals* It was 
also noted that the cylindrical component often decreased, 
as compared to the spectacle refraction and the spherical 
over~refraction with the spherical prism ballast trial 
lenses. This in itself is a good reason for having a 
0.. prism trial lens set as it gives"'more accurate over-
refraction. 
lf the axis of the cylinder cannot be rotated + ~ 
w1thgy;t; a notl:Qeable blur. we would nat recommend this 
patient as a good candidate, 
One of our problems encountered was the time delay 
in getting lenses. Due to this d.elay.· we were not able to 
·quickly re·cei.ve or. replace a :- lens t thus,rull tiiif.e wear 
was only achieved by three patients. 
We are hopeful t hat t his will be resolved as production 
of these lenses i ncreases. 
The fini sh of t he t runcation varied from lens to lens. 
Patients wi th lenses that had a sharp junction on the 
corner of the truncation had many mor e complai nts concerning 
comfort. Some work needs to be done in the area of in-office 
modification of t hese lenses. If t his junction could be 
smoothed, or be delivered smooth , many of the comfort 
problems would be solved. Receiving t he basecurve as 
specified would result i n fewtproblems. Pat i ents with 
flatt er t han specified basecurv·es were the ones that had 
the most problems. The second most common problem, was 
having the cyli nder off axis. Retruncat ing the lens 
might alter the axis enough to avoid order ing a new 
l ens. (See table #4) 
The practitioner i s also cautioned not to under-
estimate t he t ime required to fit these lenses. This 
involves the extra time needed for cyl inder power and 
axis det erminat ion. 
26% of the patients achieved better acuity through 
the contact lenses than through the spectacle correct ion. 
26% of the patients achieved better acuity wi th 
spect ac l es t han with contact lenses. 
4?.8% achieved the same acuity through the contact 
lenses as through the spect acles. (See tabl e #1 ) 
VI • . .- CONCLUSIONS 
A practitionershould .have theselenses: 
,. - . 
Base curve Power Prism 
8.0 Plano 3/4 
8~0 -4.00 3/4 
8.2 Pl ano 3/4 
8.2 Plano l :i 
8.2 - 4 . 00 3/4 
8.4 Plano 3/4 
8.4 Plano li 
8.4 - 4.00 3/4 
8.6 
-3.00 1 
8.8 
-3.00 1 
Each l ens would be spherical with a single 1 mm 
truncation 90° to the base apex l ine. 
It must ·be kept irf mind t hat · t hese dat a are from 
a small population and that more: data ·are ne·eded. 
Kr 
This guide takes into account the two major variables 
Kr and K cylinder: 
Corneal Cylinder 
-- ... 
• 87 0 
- .75 - 1.50 1.62 - 2.25 2.37 -
4l:Ou-4J:OO . • J - .s .J • J - .25 • J - .2 
;.oo 
43:25-45:00 &9 - 1.1 .75 - .9 .6 - .75 .6 - .45 
45:00- 48:00 .. 95 - 1.4 .65 - .95 .65 - .J • J -
Millimeters Flatter than Kr 
From these limited 'data s·ome g:eneralizations can be 
drawn. A good recommended starting point would be .6 
flatter than Kf on corneas 4).00 and lower and .8 flatter 
than Kf on corneas s t eeper than 4J.OO A practitioner 
will then have to steepen the basecurve as the corneal 
cylinder increases. 
If the patients are chosen well a practitioner 
should have a high success ratio. 
0 
~ 
There is a definite need for a lens to correct 
for residual astigmatism. The Dura-Soft astigmat ic lens 
can be a viable solution to this problem. 
What is needed now is a larger sample of patients 
to be fit with the lenses. This will allow more accurate 
determination of the interaction of basecurve and 
corneal cylinder. The patients will also have to 
be followed over time to explore what happens with l ong 
time wear of these lenses. 
TRIAL LENS SET 
(Received as a gift from Wesley-Jessen, Inc.) 
TAELE 2 
-·· ·-· 
Lens # Labeled Basecurve Measured Basecurve 
1 7.8 
2 7.8 
3 8.2 8.5 
4 8.0 8.0 
8.2 s • .s 
6 8.4 
7 8.0 8.0 
8 8.6 8.4 
9 8.0 7.8 
10 8.4 8.8 
11 8.4 8. 3 
12 8.8 
lJ 8.2 8.6 
14 8.6 8 .8 
TABLE 3 
~ ~ .. ;;· .. ORDERED BASECURVE BASECURVE RECEIVED 
B.Pe 8.2 8.6 
8.2 8.6 
B.C. 8.4 8.4 
8.4 8.4 
H. H* 8.2 8.5 
8.2 8.3 
B.M. 8.4 
8.4 
T.s. 8.0 8.4 
8.0 8.4 
P.C. 8.6 
8.6 
G.C. 8.0 8.4 
8~0 8.4 
B. K. 8s0 8.2 
8.o 8.4 
G.W. 8.6 8.8 
8.6 8.8 
S.D. 8.8 8 . 8 
8.8 8 . 8 
P,C. 8.2 
8.2 
I . D. 8.4 8.5 
8.4 8.5 
M.G. 8.4 8.5 8.4 8.5 
L.s. 
J.P. 
TABLE 3 (Continued ) 
ORDERED BASECURVE 
8.4 
8.4 
BASECURVE RECEIVED 
#3 
Power Order ed BC . /.l Power Rec • g. VBC Reorde r * Reorderftd Lens BC Ll Power Hec 'd VBC 
BP - .so+ .7SX177 
- • 50+1. OOX160 
8.2 1 
8,2 l 
- .so+ .7_sx177 
- • 50+1. OOX166 
8.6 
8.6 
1,5,6 - .25+ .75Xl77 
1,S,6 + .2S+1.00Xl60 8.2 * 8. 2 -! 
BC -7.75+1.25X 76 8,4 ~ -7.75+1.25X 74 8.4 
-7.00+l.2SX 78 8.4 ~ -7 .25+1.2SX 82 8.4 5 s 
-7. 75+1. 25X 76 8. 2 ~ 
-?.OO+l.2 5X 78 8.2 ! 
HH -4.7S+1,25~180 8,2 i -4.75+1.25X180 8.5 1,2,S,6 -5.00+1.50X180 8.2 l 
-4.00+l.OOX180 8.2 4 -4.00+l.OOX180 8.3 3,S,6 -4.00+l.OOX175 8.2 l 
DM -1.7S+ .50X17S 8.4 1 
-2.00+ .7SX17S 8.4 1 
TS -6.00+l.OOX 83 8.0 1~ -6,00+l,OOX 78 8.4 3,5,6 -6.00+l.O OX 83 8.2 l 
-6.7S+l.OOX135 8.0 li -6.7S+l.OOX135 8.4 S,6 - 6.75+l .OOX135 8.2 l 
Pc -s.so+ .75X11s 
-7.00+1 .25Xl80 
GC -2.25+1.00X 78 
-1. 2S+l. 50X105 
8~6 ~ 
8.6 ~ 
8.0 it 
8. 0 1 4 
-2. 25+1. OOX 80 
-1. 25+1. 25Xl05 
8.4 
8.4 
5 
s 
-2. 25+1. OOX 78 
-1. 2S+l. SOX10 S 
BK -8.00+2.25X 90 
-7.2S+2.25X 93 
8 .1. .o 4 
8.0 ~ 8.2 1,2,4,6 - 7.2S+2.00X 90 8,4 1,6 -6.50+2.25X 93 
GW -8.00+1.00X 93 8.6 ~ -8.00+1.00X 93 8.8 
-8.00+1.2SX 60 8.6 ~ -8.00+1.25X 60 8.8 
SD -3.00+ .SOX105 8.8 1 -3.00+ .?SXlOS 8.8 
-3.SO+ .sox 30 8.8 1 -3.SO+ .sox 32 8.8 
TABLE 4. LENS SPECIFICATIONS 
8.0 ~ 
8.0 ~ 
8.4 1% 
8.4 1! 
Power Ordered BC ~ Power Rec'd 
PC -4.00+l,OOX178 8.2 .. i 
-). 75+1. OOX174 8.2 4 
ED -3.50+ .50X 80 8. LJ. ~ -J.SO+ .sox 80 
-J.75+l.OOX 90 8.l~ 1 -J. 7 5+1. OOX 90 -?.: 
MG -3.50+2.75X175 8.4 ~ · -J. 50+2. 7 5Xl60 
"· 
-4.00+J,OOX180 8.4 ~- -4.60+2.50Xl80 4 
LS -2.75 sphere 8.5 ~ I 
-2.75+1.50X 40 8.5 4 
JP -2e75 sphere 8.L~ 1 
-).00+ .sox 75 8.4 1 
B.C. - Basecurve 
V.B.C. -Verified basecurve 
* Reasons for reorder 
1. Sphere power changed 
2. Cylinder power changed 
). Axis changed 
VBC Reorder~~Reordered Lens 
8.5 4,6 -3.50+ .50X 80 
8.5 4,6 -). 7 5+1. oox 90 
8.5 1,2,5,6-J.75+J,25Xl75 
8.5 3,5,6 -4,00+J.OOX174 
4. Reorder basecurve flatter than VBC 
5. Reorder basecurve steeper than VBC 
6. Change Prism 
TABLE 4. (Continued) 
BC ,a Power Rec'd VBC 
8.6 1 
8.6 1 
8.4 1 
8.4 1 
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APPENDIX 1 
MI LLHIETERS 
. -.:.~-
The reticule seen through eyepiece of the slit lamp 
as is used to measure degrees rotation of the truncated 
soft lens. 
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APPE.L•fulX II, 
PRAT'r NEAR CYLINDER TEST 
Introduction: 
This procedure provides an additional method for determining the cylindrical 
component of a correction. Not all patients can respond ·uell or quickly.to the 
ctandard J.C.C. test or the cylinder rock test. It is impo~ta.nt that several 
different techniques for obtaining a given result be ma5tered so that •·rhen a 
patient does not respond to one teclmique, a different techniqUS3 can readily bo 
used. Tne near cylinder test resul.t.s correlate extremely Hell r."ith tho . j;.'esults 
of the more fz.-n:iliar cylinder tests, and it is an excellent alternate method to 
have at your disposal. 
Targets: 
1 ) Reduced snellen card 
2) Vertical and horizontal near point .cross cylinder card (on reverse side 
of reduced snell en card) 
3) Obliquely .crossed cylinder near point card (cross cylinder- orientated at 
45 and 135 degrees) 
illumination: 
1 ) Standard noar point testing illu:aination Hill be used through out th0 
entire test (i.e. the srune illumination that is used for the near point 
relative co~gence and accommodative tests) 
Control lens: 
1) Honocular negative relative accommodation recovery lens (21 monocular 
recovery lens) 
The near cylinder t•::Jst is performed vlith this control lons so that 
the patient 1 s a.cco:nmodative posture is placed as close to the far point 
posture as possible. 
,: . .. 
~·· :ntns: 
r 
l 
r 
r 
[_ 
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Procedure: 
1 ) h~ th the patienJc. comfortably seated behind the phoropter, place the 
reduced snellen card in the reading rod holder ru1d set the holder at 
the 16 inch distance. Set the phoropter at the patient's near point 
p.d. 
2) Occlude the left eye, ~d run a st<mdard 21 monocular blur out c:md 
recove....-y on the right eyo. (Run the 21 monocular test 1vith no . cylindric<ll 
correction in the lens bank) Leave the 21 . monocular recovery lens in 
place. 
3) Repeat above procedure for the left eye, again leaving the recovery lens 
in place. 
4) Agoin occlude the left eye and un-occlude the right eye • 
.5) Flip the reduced snellen card around so that, the vertical cross cylinder 
facos the patient. Place the oblique cross tJlinder card in the 
reading rod holder back to b<:ck with the vertical card. (The cards are 
placed back to back so that by merely flipping the holder around the 
patient sees either t.he vertical or oblique card.) 
6) m. th the vertical card facing the patient' the patient is asked which 
set of lines appear darker, the vertical or the horizontal lines. 
7) As in the clock dial test 1 if the patient reports that the vertical 
lines appear darker, rotate the cylinder axis on the phoroptep to 
180 degrees. 
8) If the patient reports that the horizontal lines appear darker, rotate 
the cylinder rod.s on the phoropter to 90 degrees. 
9) Add minus cylinder lenses until the patient reports a revers~ (i.e. the 
darlc appearing set of lines s1d tches from on(} sot to the other) T'.ne 
patient is asked to report uhich set of lines are darker after each 
10) 
11 ) 
0.25 diopter of power is ·added. 
After reversal has been obtained, flip the card holder around so that 
the oblique cross now faces the patient. 
Ag&in ask the patient which set of lines appear darker, the ones going 
up and to the right or the ones going up ancl to the left. (You m<:.y wish 
to identify the8e lines by placing one small dot above one set of lines 
and tv:o small dots above the ot.~er set of lines. Then, the patient can 
be instructed to tell you which set of lines appear darker, the set 
with one dot above it or the set with two dots above it.) 
12) If the patient reports that the darker set of lines is un and to the 
right, rotate the cylinder axis toward 45 degrees until ~eversaJ. is 
I 
I 
I ~ 
.I 
' I 
I 
I 
I 
I 
I 
I 
Jl)~ 
[ 
t 
~ ~ 
reported. (i.e. rotate the cylinder a."d.s , toH.J.!'ds the lighter appeo.ring 
linea) T-he axis is rotated slO'\Tly, <J.nd tho pati8nt is asl<Gd to rqort 
;.;hich set of lines appear darker after each 15 dcrr1'ees of 1'otation. 
~~/ 
13) If tho patient originaJ.ly reports that the set of lines eoing up and 
to the lc.i'·0 c:?P08.r d<ll'kor, 1:-otate the cylinder axis tmvards 135 degrees 
until reversal is obtained •. 
14) Once reverscJ.. has been obtained, rotate the cylinder axis back tmmrd · 
its originctl posi'vio'lf, instruct ing t he pati ent ·;:,o say 11novr 11 ~;'hen bot...'-1 
sots of lines appear equal. (equally dark) · 
1)) ','!hen thiS equality point is reached, ·Stop rotation of the ax:i.C • Tilis 
is the ax:i.s of the correctins cylinder lens o ( Thi~ equoli ty point can 
be checked by approadlint; it several times from each d.?-roction and . 
having the patient report 11noH 11 each time the lines appear equally dark.) 
l6) After the a=d.s of the correcting cylinder has been determined, flip the 
reading rod holder around once more so that the vertical cross once 
asain faces the patient. 
17) J\~ain ask the patient "Hhich set of lines appear darker, vertical or 
horizontal. 
18) If the patient reports that both sets of lines are equally dark, the 
test is complete, and the lens in the bank is the correcting cylinder 
lens. 
19) Since this pn.rt of the test wo.s orirrinally run to reversal, the patient 
·Hill probably report the sa..11e set of lines appearing darker as he did 
at the end of step (8 ). (The set of lines lmich most closely parallels 
the cylinder a.'d.s Hill probably appear darker.) 
20) Reduce the cylinder pm·rer in o. 25 dioptGr stepc; askinc; the patient 
after each reduction to report ·vhich set of l i nes .nppcar darker. · \·fuen 
the patient reports that both sets of lines are equally dar)c, the test 
is complete and the lens in the banl-;: is the correctinG cylinder lens. 
21 ) If, at the end of step· ( 17), the patient nm\" reports thaJ6 the opposite· 
set of lines nou a1Jpears d.irker than apperu:-ed darker ~t . the end of 
. step (8), add minus cylinder l .ens power until revers·al is obtained 
and repeat steps (10) through ~20). · · 
22) Repeat the above procedure, steps (6) thro~gh (21 ),for the left eye. 
